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7KLQILOPSRO\XUHWKDQHFRPSRVLWHQDQRILOWUDWLRQPHPEUDQHV
&.XKQ08OEULFKW
8QLYHUVLWlW'XLVEXUJ(VVHQ*HUPDQ\
7KH DLP RI WKLV ZRUN LV WKH GHYHORSPHQW RI QRYHO RUJDQRSKLOLF QDQRIOLWUDWLRQ FRPSRVLWH
PHPEUDQHV EDVHG RQ FURVVOLQNHG SRO\XUHWKDQHV >@ 7KHUH LV D ODFN RI VROYHQWUHVLVWDQW
QDQRILOWUDWLRQPHPEUDQHVZLWK DGMXVWDEOH VHSDUDWLRQ SHUIRUPDQFH )RUWXQDWHO\ SRO\XUHWKDQHV
RIIHUDQRSSRUWXQLW\ WRGHYHORSQHZPHPEUDQHVZKLFKDUHVXLWDEOH IRUVHYHUDO DSSOLFDWLRQV LQ
WKH LQGXVWU\7KHSUHSDUDWLRQVRIWKHVHQRYHOPHPEUDQHVDUHEDVHGRQGLIIHUHQWFRPSRVLWLRQV
RIPXOWLIXQFWLRQDOLVRF\DQDWHVDQGDOFRKROVDQGZLOOJLYHGLIIHUHQWVRUSWLRQVZHOOLQJEHKDYLRXU
RILQRUJDQLFVROYHQWVGHSHQGLQJRQWKHFKHPLFDOVWUXFWXUHRIWKHXVHGFRPSRQHQWVDVZHOODV
WKH GHJUHH RI FURVVOLQNLQJ ,Q DGGLWLRQ WKH FKHPLFDO QHWZRUN VWUXFWXUH RI WKH SRO\XUHWKDQH
SURYLGHVVROYHQWVWDELOLW\

,Q WKH ILUVW SDUW RI WKLV ZRUN WKH FRQGLWLRQV IRU SUHSDUDWLRQ RI D QDQRILOWUDWLRQ FRPSRVLWH
PHPEUDQH EDVHG RQ SRO\XUHWKDQHV ZHUH RSWLPL]HG 7KH FXULQJ FRQGLWLRQV DUH LPSRUWDQW WR
PRGLI\WKHSURSHUWLHVRIWKHVHOHFWLYHOD\HUDQGWRDFKLHYHUHSURGXFLEOHUHVXOWV)RUHVWDEOLVKLQJ
WKH FDVWLQJ DQG FXULQJ FRQGLWLRQV WR SURFHVV WKH SRO\XUHWKDQH SUHFXUVRU VROXWLRQ LQWR EDUULHU
ILOPV UKHRORJLFDO VZHOOLQJ DQG QDQRILOWUDWLRQ H[SHULPHQWV ZHUH GRQH WR GHWHUPLQH RSWLPDO
SURFHVVFRQGLWLRQVDQGWKHLU LQIOXHQFHVRQWKHPHPEUDQHSHUIRUPDQFH$VVHFRQGSDUWRIWKLV
ZRUN QHZ SRO\XUHWKDQH FRPSRVLWLRQV ZLWK GLIIHUHQWPXOWLIXQFWLRQDO LVRF\DQDWHV DQG DOFRKROV
ZHUHGHYHORSHGWRREWDLQGLIIHUHQWDIILQLWLHVIRUVROYHQWVDQGYDULHGSHUPHDWLRQSURSHUWLHVRIWKH
SRO\XUHWKDQHFRPSRVLWHPHPEUDQHV

7KH FXULQJ FRQGLWLRQV DUH LPSRUWDQW WR HQVXUH DQ RSWLPL]HG FURVVOLQNLQJ RI WKH SRO\XUHWKDQH
ILOPV 5KHRORJLFDO H[SHULPHQWV VKRZHG WKDW D YHU\ IDVW FXULQJ FDQ EH UHDFKHG DW &
+RZHYHU D ORZHU WHPSHUDWXUH FRXOG VWLOO EH VXIILFLHQW HJ & GHSHQGLQJ RQ WKH GHVLUHG
RYHUDOOPHPEUDQHSUHSDUDWLRQUDWH)RUKLJKHUFXULQJ WHPSHUDWXUHV WKHFRPSOH[YLVFRVLW\KDG
KLJKHU ILQDO YDOXHV ZKLFK LQGLFDWHV D GLIIHUHQW QHWZRUN VWUXFWXUH RI WKH SRO\PHU WKDQ WKDW
REWDLQHG DW ORZHU WHPSHUDWXUH 7KH VZHOOLQJ UHVXOWV IRU ILOPV SUHSDUHG XQGHU GLIIHUHQW FXULQJ
FRQGLWLRQVVKRZHG WKDW ORQJHUFXUHG ILOPVKDYHDKLJKHUVZHOOLQJGHJUHH WKDQ WKRVHFXUHG IRU
VKRUWHUSHULRG)RUWKHPHPEUDQHSURSHUWLHVLWFDQEHVKRZQWKDWPHPEUDQHVFXUHGDWKLJKHU
WHPSHUDWXUH RU IRU D ORQJHU WLPH KDYH KLJKHU VROXWH UHMHFWLRQ LQ VROYHQWV WKDW VZHOO WKH
SRO\XUHWKDQHUHODWLYHO\VWURQJO\GXHWRWKHPRUHFRPSOHWHFURVVOLQNLQJSRO\PHUL]DWLRQ
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
)LJXUH0HPEUDQHSHUIRUPDQFHRISRO\XUHWKDQHFRPSRVLWHPHPEUDQHVEDVHGRQ3'0,
ZLWK YDULDWLRQ RIPROHFXODUZHLJKW RI SRO\ROV DQG WKHLU IUDFWLRQ LQ WKH UHDFWLRQPL[WXUH
ZLWK VKRUWFKDLQHG FURVVOLQNHU JO\FHULQ )LOWUDWLRQ PHDVXUHPHQWV ZHUH SHUIRUPHG LQ
HWKDQROZLWK5RVH%HQJDOJPROLQDEDWFKVHWXSDWDWUDQVPHPEUDQHSUHVVXUH
RIEDUDQGLQDFURVVIORZVHWXSSDWEDUERWKDW&
$OVRLWFRXOGEHVKRZQWKDWWKHFRPSRVLWLRQRIWKHSRO\ROXVHGIRUV\QWKHVLVKDVDSURQRXQFHG
HIIHFWRQWKHSURSHUWLHVRIWKHPHPEUDQHV:LWKVLPXOWDQHRXVYDULDWLRQRIWKHPROHFXODUZHLJKW
RI SRO\SURS\OHQH JO\FROV DQG FURVVOLQNLQJ GHJUHH YLD IUDFWLRQ RI D VKRUWFKDLQHG FURVVOLQNHU
JO\FHULQ WKHVZHOOLQJGHJUHH LVFKDQJHGDQGWKHUHMHFWLRQ LV WXQHG LQUHODWLRQWR WKHSRO\PHU
QHWZRUNVWUXFWXUHVHH)LJXUH
)XUWKHUPRUH GLIIHUHQW SRO\ROV DQG SRO\LVRF\DQWHV ZHUH LQYHVWLJDWHG WR YDU\ WKH VZHOOLQJ
EHKDYLRXURI WKHSRO\PHU LQGLIIHUHQWVROYHQWV ,WFRXOGEHVKRZQWKDW LW LVSRVVLEOHWR LQFUHDVH
WKHGHJUHHRIVZHOOLQJIRUXQSRODURUOHVVSRODUVROYHQWVHJKH[DQHRUWROXHQHE\XVLQJOHVV
SRODUDOFRKROV)LJXUH7KLVKDVFRQVHTXHQFHVIRUWKHQDQRILOWUDWLRQSURSHUWLHV1DQRILOWUDWLRQ
H[SHULPHQWVDWKLJKWUDQVPHPEUDQHSUHVVXUHRIEDULQWROXHQHVKRZHGWKDWWKHSHUPHDELOLW\
RI SRO\XUHWKDQHV ZLWK XQSRODU FRPSRQHQWV LV ORZHU WKDQ WKDW RI SRO\XUHWKDQHV ZLWK SRODU
FRPSRQHQWV ZKLFK LV XQH[SHFWHG EHFDXVH WKH VZHOOLQJ UHVXOWV VKRZLQJ RSSRVLWH EHKDYLRXU
7KHK\SRWKHVLVLV WKDWXQGHUSUHVVXUHWKHXQSRODUVHJPHQWVRIWKHSRO\XUHWKDQHFDQEHPRUH
FRPSDFWHG

&URVVOLQNHG SRO\XUHWKDQHV DUH VWDEOH DOVR LQ VWURQJO\ VZHOOLQJ VROYHQWV ZKLFK PDNHV WKHP
LQWHUHVWLQJIRUDSSOLFDWLRQVLQ'0)103RU'0627KHSUHVHQWHGUHVXOWVGHPRQVWUDWHWKDWLWLV
SRVVLEOHWRGHYHORSWDLORUPDGHPHPEUDQHVIRUVSHFLILFVHSDUDWLRQSUREOHPV

)LJXUH  6ZHOOLQJ EHKDYLRXU RI SRO\XUHWKDQHV SUHSDUHG ZLWK SRO\ROV RI GLIIHUHQW SRODULW\ LQ
GLIIHUHQWVROYHQWV
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